Background: Eliminating family planning (FP) unmet need among HIV-infected individuals (PLHIV) is critical to elimination of mother-to-child HIV transmission. We assessed FP unmet need among PLHIV attending two clinics with differing models of FP services. Nsambya Home Care provided only FP information while Mulago HIV clinic provided information and contraceptives onsite. Methods: In a cross-sectional study conducted between February-June 2011, we documented pregnancies, fertility desires, and contraceptive use among 797 HIV-infected men and women (408 in Mulago and 389 in Nsambya). FP unmet need was calculated among women who were married, unmarried but had sex within the past month, did not desire the last or future pregnancy at all or wished to postpone for ≥ two years and were not using contraceptives. Multivariable analyses for correlates of FP unmet need were computed for each clinic.
Background
Recently there have been renewed efforts towards 'virtual elimination' of mother-to-child HIV transmission (eMTCT) [1, 2] . In addition to increasing access to more effective antiretroviral drugs during pregnancy and delivery, achieving eMTCT requires limiting the duration of breastfeeding to 12 months and eliminating the current unmet need for family planning [3] [4] [5] . However, this latter component-supporting individuals living with HIV/ AIDS to prevent unintended pregnancies-is an often neglected approach to preventing HIV transmission to infants [6, 7] . Knowledge of HIV positive status has been associated with a desire to limit childbearing in some studies [8] . But there are still gaps in ensuring access to sexual and reproductive health services and rights, including contraceptive use by HIV infected individuals [9] [10] [11] . The majority of HIV infected women in subSaharan Africa (66-92%) wish to postpone or limit childbearing but only 20-43% use contraception [12] .
Several countries, Uganda inclusive, have initiated programs to ensure increased access to family planning (FP) services for HIV infected individuals, with promising models of integration of FP and HIV services [13] [14] [15] . However, implementation challenges still remain in terms of how to operationalise the integration, and various untested models of service delivery are used [11] . Several models of integration of FP services have been implemented including integration of FP counseling with onsite contraceptives and FP counseling or information alone, with referral to other sites for contraceptives. Specifically, policies of some faith-based HIV clinics do not allow provision of contraceptives onsite. The impact of onsite and offsite delivery of contraceptives on the uptake of FP and the number of unplanned pregnancies among people living with HIV/AIDS (PLHIV) is not well documented. Also, studies that have evaluated contraceptive use among PLHIV have largely focused on uptake, without consideration for fertility desires and intentions [12] . Unmet need for FP is a more robust indicator of the contraceptive utilization gaps since it focuses on prevention of unplanned pregnancies among individuals who do not wish to have children at all and those who wish to postpone pregnancy for two or more years [16] .
In this study, we assessed the fertility desires and the unmet need for FP as well as the clinic specific correlates of unmet need in two HIV clinics with different models of FP integration. Mulago HIV clinic has fully integrated FP services and provides various contraceptives onsite. Nsambya Home Care (NHC), a Catholic founded site has integrated FP information but does not provide contraceptives on site nor formal referral to other facilities for contraception. Understanding the impact of these models on the patterns of contraceptive use and unmet need for FP is important in informing the process of integration of FP services into HIV care and treatment services.
Methods

Study setting
Mulago HIV clinic provides care to over 10,000 HIV infected adults. The clinic provides FP education to clients in groups and one-on-one counseling sessions. Mulago also provides onsite contraceptives including male condoms, pills and injectables, and refers patients to the FP clinic within Mulago hospital for other contraceptive options such as implants, intrauterine devices and tubal ligation. NHC, a faith-based (Catholic-supported) HIV clinic, provides care to over 9,000 HIV infected children and adults. NHC also provides information on FP, which is delivered by counselors as part of the one-on-one prevention information and counseling, but does not provide contraceptives at the clinic and has no formal referral linkages for patients who wish to access contraceptives. Both clinics are located in the capital city of Kampala. The Mulago HIV clinic is located within Mulago hospital, the national referral and teaching hospital while NHC is located within Nsambya hospital, a faith based private not for profit hospital.
Study design and sample size
This was a comparative cross-sectional study. Structured interviews (with pre-determined categories) were conducted with sexually active PLHIV to assess fertility desires and determinants of unmet need for FP. A sample size of 387 respondents per site was calculated, assuming a difference of 10% in uptake (current use) of FP (62% in Mulago and 52% in Nsambya), a power of 80% and alpha of .05 [17, 18] . Overall, we interviewed 797 respondents including 408 individuals at NHC and 389 at Mulago HIV clinic between February and June 2011.
Participant selection and data collection
Individuals who were ≥18 years, had attended the clinic for at least six months, and were sexually active (had sexual intercourse within 12 months) were eligible for participation in the study. At each study site, a systematic sampling technique was applied to select clients from the daily registration list (every sixth client selected). A brief screening tool was used to assess eligibility (age, sexually active, and duration in care).
Measures
Data were collected on socio-demographic (age, education, marital status, monthly household expenditure, occupation, and religion [Catholic, Protestant, Muslim, other Christian denominations including Pentecostal and Adventists]; and behavioral characteristics (number of sexual partners in the past 12 months, condom use in the past 12 months, HIV status disclosure), whether or not participants were on antiretroviral drugs (ARVs) and duration on ARVs, perceived health status (Poor/fair; Good; and Very good), CD4 cell count at last test (<350, 350-499, 500+ and unknown) and partner HIV status (HIV status unknown; known HIV-negative; and known HIV-positive). Participants were asked if they (females) or their partners (males) had ever been pregnant since HIV-positive diagnosis, and those reporting pregnancy were asked if they desired the last pregnancy (then; later; or not at all). Participants were also asked if they or their partners were currently pregnant; and if not, they were asked about desire for future pregnancy (coded as 'then/ immediately', 'later'; 'not at all', or don't know'). Participants were also asked about their partners' desire for more children and whether they discussed with their partners the number of children to have and when to have them.
FP methods included both modern and traditional FP methods. Modern FP methods included male/female sterilization, male/female condoms, intra-uterine device, pills, injectables, implants, foam/jelly, diaphragm and emergency contraception. We also defined effective FP methods to include current use of any modern FP methods with the exception of inconsistent condom use. Inconsistent use of condoms is not very effective as a FP tool since it would require understanding and timing of the fertile period [19, 20] . Participants were asked several questions in relation to the use of FP methods; whether or not they were currently using any FP method, and if so, what type of method. Participants who said they used condoms were asked about the frequency of condom use in the past 12 months, which was categorized as never, sometimes, always (consistent), and don't know (not sure). At analysis, the participants who never used condoms, used sometimes and those who were not sure, were categorized as inconsistent condom users.
Unmet need for FP was defined as the proportion of all married women and unmarried women who had sex within four weeks prior to the interview who: (a) did not desire to have the last pregnancy or desired that pregnancy at another time; or (b) were not currently pregnant but did not desire to have a future pregnancy or desired to wait for two or more years; and (c) were not using an effective method of family planning [19, 20] . Unmet need for FP was stratified into: (i) unmet need for limiting childbirth; and (ii) unmet need for child spacing. Women were considered to have an unmet need for limiting childbirth if they did not desire to have the last pregnancy at all or did not (at all) want to have any future pregnancy but were not using an effective family planning method. On the other hand, women were considered to have an unmet need for child spacing if they desired to have their last or future pregnancy two or more years later but were not currently using an effective FP method [16] .
Statistical analyses
We computed descriptive statistics to describe the sociodemographic and behavioral characteristics between the two clinics. We used Chi Square tests to detect differences in the descriptive variables reported in the two clinics. We further conducted univariate analysis to generate statistics on participant characteristics, pregnancy status, fertility desire and current use of FP methods stratified by HIV clinic and gender. In the general description of FP use, we included FP methods that the men reported that their sexual partners were using. However, based on the definition for FP unmet need, only women who were married or in consensual relationship were included at bivariate and multivariate analysis for correlates of unmet need [16] . The unmet need for FP was compared between the two clinics, using Pearson's Chi Square tests. Potential correlates included in the bivariate and multivariate analysis were socio-demographic, health status, and behavioral characteristics. In the initial analysis, we collapsed the data across the two clinics into a combined model that included the site (Nsambya and Mulago) as a covariate and the site was the only significant correlate of FP unmet need. Due to the differences in the FP service delivery approaches and thus potential differences in correlates across sites, we conducted bivariate and multivariate analyses separately for each HIV clinic in order to identify which factors were driving the unmet need at each clinic. Only results from the clinic-specific analyses are reported. Variables were considered to be significantly associated with unmet need for FP if they had a p-value less than 0.05 (P < 0.05).
Ethics statement
Written informed consent was sought from eligible clients before administration of the survey, which was conducted in a private setting. The study was approved by Makerere University School of Public Health Higher Degrees Research and Ethics committee and the Uganda National Council for Science and Technology. Permission to conduct the study was also sought from Mulago HIV clinic and Nsambya Home Care (NHC) HIV clinic management.
Results
Overall 942 clients were screened for participation; 140 were not eligible while 797 of the 802 who were eligible (99.3%) accepted to participate and were enrolled into the study, including 408 in Mulago and 389 in Nsambya. Table 1 shows the socio-demographic and behavioral characteristics of the participants, stratified by HIV clinic and gender. The majority of the participants were aged Pregnancy status and fertility desires Table 2 shows the pregnancy status and fertility desires of the respondents, stratified by gender and HIV clinic. Overall, 39.5% of the participants reported that they or their partners had ever been pregnant since HIV diagnosis; 35.6% of these had been pregnant or their partners had been pregnant two or more times. Of those who had ever been pregnant, 25 .4% reported that they did not desire the last pregnancy at all, while 16.5% desired the pregnancy later. Although not statistically significant, a higher percentage of women in Nsambya (36%) did not desire their last pregnancy at all, compared to those in Mulago (25.7%). Only 6.3% of all participants reported that they or their partners were currently pregnant. Half of those that were not currently pregnant (49%) did not desire or were not sure if they desired any future pregnancy. A higher percentage of women in Nsambya reported the desire for limiting pregnancy compared to Mulago. In Nsambya, half of the women (50.2%) did not desire any more children at all, compared to 41.6% in Mulago. Several participants reported that their partners desired more children at the time (33.0%) or in the future (18.6%). Sixty two per cent reported that they discussed with their partners about the number of children that they should have while 50.6% reported that they discussed with their partners about when to have children.
Current use of family planning methods and unmet need for family planning Table 3 shows the proportion of men and women reporting current use of FP in Mulago and Nsambya HIV clinics, stratified by gender. Overall, 80.5% of the participants reported that they were currently using any FP method while 77.9% reported that they were currently using a modern method of FP. However, only 58.2% were using an effective modern method of FP, with lower proportions reported among women in Nsambya (50%) than in Mulago (57.9%); p = 0.04. The Figure 1 shows the proportion of women who had unmet need for FP at both clinics. There were 401 women who were currently married or unmarried but had sex in the past four weeks (among the 194 women who were not married, 42.8% had sex in the past month). Of the 401 women, 82.0% (329) either did not want the last pregnancy or wanted it at another time. Of these, 55.3% (182) did not want their last pregnancy or any pregnancy in the future while 44.7% (147) wanted to wait for two or more years. Of the 182 women who did not want their last or future pregnancy, 36.8% were not using any effective FP method. Likewise, of the 147 women who wanted their last pregnancy after two or more years, 39.5% were not using any effective FP method. Thus, Expressed out of women who were not currently pregnant/men whose partners were not currently pregnant.
36.8% of the women had an unmet need for limiting childbirth while 39.5% had an unmet need for child spacing, contributing to an overall unmet need of 38%. As shown in Table 3 , overall unmet need was higher in Nsambya (45.1%) than in Mulago (30.9%) (p = 0.008). The difference in the unmet need for limiting childbirth in Nsambya (41%) and Mulago (31.7%) was not statistically significant. However, the unmet need for child spacing in Nsambya (51.6%) was significantly higher than that in Mulago (30.1%) (p = 0.008). While the unmet need for limiting and spacing was similar in Mulago; in Nsambya, the unmet need for child spacing (51.6%) was much higher than the unmet need for limiting childbirth (41.0%).
Correlates of unmet need for family planning in Mulago and Nsambya Table 4 shows the unadjusted and adjusted site specific odds ratio (OR) and 95% confidence intervals (95%CI) associated with unmet need for FP among HIV-positive women at Mulago and Nsambya. In Mulago, at the bivariate analysis, the factors associated with unmet need for FP were age-group 40+ years compared to [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] In Nsambya, at the bivariate analysis, the factors associated with unmet need for FP were average monthly household expenditure > UGX 500,000 [ Modern family planning methods included: male/female sterilization, male/female condoms, intra-uterine device (IUD), pills, injectables, implants, foam/jelly, diaphragm, and emergency contraception. 
Discussion
This study assessed fertility desires among HIV infected men and women as well as unmet need for FP among the women in two HIV clinics with differing models of FP service integration. Overall, a significant proportion of men and women (40%) at both clinics had been pregnant since their HIV diagnosis and more than half desired these pregnancies then. Among those who were not pregnant, 49% did not desire to have any more children at all; yet, half of these were not using effective FP methods. The overall unmet need for FP was very high, at 38%. This study shows that a large number of pregnancies among PLHIV are desired [21, 22] . With improved access to ART and survival as well as expansion of PMTCT services, more PLHIV are likely to desire children [23] [24] [25] . Yet, most FP services for PLHIV focus predominantly on contraception with limited support for PLHIV who wish to have children [21, 26, 27] . To ensure the SRH needs and rights of PLHIV, FP services should cater for both the PLHIV who want children and those who wish to delay or limit childbearing.
The use of FP methods among PLHIV may be quite high, but many are not using effective FP methods and thus remain at risk of getting pregnant [19, 27] . With about half of the women not desiring any children at all, long-term or irreversible contraceptives would be ideal for this group [7, 28] . However, use of ineffective methods was common in both sites and most prominent at Nsambya, which did not have onsite contraceptives. Studies have Unmet need for child spacing = 39.5%
Total unmet need= 38% Figure 1 Unmet need for family planning among 329 HIV women* receiving care at Mulago and Nsambya HIV clinics in Kampala, Uganda. reported the use ineffective FP methods among PLHIV, with overreliance on condoms which are not effective for contraception especially when used inconsistently [12, [27] [28] [29] . The overreliance on condoms among PLHIV is largely due to the need to reduce HIV transmission; dual contraception and HIV prevention can be enhanced through consistent condom use and use of condoms with an additional effective contraceptive method [6, 11] . After accounting for the fertility desires, this study demonstrates a very high unmet need for FP. At 38%, the overall unmet need in this population is close to the 34.5% in the general population in Uganda [30] . However, this gap is a major hindrance to the eMTCT efforts [4, 5] . Not surprisingly, the unmet need for FP was higher in Nsambya (45%), which provided only FP information with no formal referral mechanisms for contraceptives, compared to Mulago (31%) which had integrated both FP information and contraceptives onsite. More women in Nsambya reported inconsistent condom use and rhythm methods. However, the high unmet need could also be attributed to gaps in counseling at both clinics since the unmet need in Mulago was also high despite the integration of more comprehensive FP services. The absence of FP supplies onsite at Nsambya further affected the unmet need and especially the unmet need for spacing.
Religion influenced FP use; in comparison to the Catholic women, the Pentecostal/Adventists were more likely to have unmet need at Mulago while the Pentecostal were less likely to have unmet need than the Catholic women at Nsambya. Religion may influence social behaviors including contraceptive use and unmet need for FP; however, we cannot fully explain the variance in the unmet need for FP among Pentecostals/Adventists between the two clinics [31] . In both facilities, older women were more likely to have unmet need, while women with higher monthly expenditure at Nsambya were less likely to have unmet need. Older women had a higher unmet need for FP probably due to lower perception of the risk of pregnancy, and would require enhanced FP counseling support. These findings also show that the absence of contraceptives at the site is more likely to affect the women with lower income. Generally, HIV infected women prefer to get their contraceptives within the HIV clinics for various reasons including convenience, provider expertise, a sense of belonging, and privacy concerns [29, 32] . What we cannot fully explain from these findings is why the unmet need for FP in Mulago, although lower than Nsambya, remains very high at 31% when information and contraceptives as well as referral for permanent methods are available within the same hospital. This remaining gap might be attributed to other factors such as availability of preferred FP methods and fear of side effects of contraceptives, among others [28] .
This study has some limitations. This study did not assess the quality of FP counseling at the clinics and the potential impact of provider stigma and judgmental attitudes on FP unmet need. However, from our previous studies, such stigma was more prominent towards PLHIV who wanted children rather than those who wanted to delay or limit childbearing [27] . Also, the formula that was used for calculation of unmet need is one that is commonly used for community based surveys and was not designed for facility based studies such as ours. However, the discounting of women who desired more children within two years in the estimation of the FP gap remains valid for this population.
Conclusions
This study shows prominent fertility desires among PLHIV as well as a very high unmet need for FP among HIV infected women, especially those who did not have contraceptives within their HIV clinic. The study highlights a need to enhance FP counseling and aggressively address the unmet need among HIV infected women, even with integration of FP information and supplies into HIV clinics. The findings also underscore the need for a balanced approach to FP that addresses the needs of those who wish to have more children. 
